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(57 ) [ABSTRACT OF THE DISCLOSURE] 
[OBJECT] 

a. -ic i-r> realize a multi-chip 
The present invention is to reaix 

conductor device whose plane area is small . whose structure 

is simple and which is thin. 
[SOLVING MEANS] 

j ,~+-^v- Hpvice on which chips l 1 r 
In a multi-chip semiconductor device on 

X,. and 1. are stacked, each chip having a silicon substrate 
2 on which elements are formed in an integrating manner, each 
ot the chips 1„ 1, and 1, has a structure where a metal plug 
« provided in a through hole formed so as to pass through the 
sili con substrate 2, and electrical connection between the 
chips is achieved through the metal plug 4 . 
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r0061] (A fourth embodiment) 

Fi gs. 4 and 5 are step sectional views showing a method 
£ or forming a chip for a multi-chip semiconductor device 
according to a fourth embodiment of the present invention. 

r0062] 

• x^ir, /ita\ a silicon substrate 
First of all, as shown in Fig. 4(a), 

„h This silicon substrate 10 is one on which 
10 is prepared. This sin 

j .,. r f flne is covered witn a 

elements have been formed, and its surface 

first inter-layer insulating f il» » - Material from which SrO, 
and an etching selection ratio can be utilised such as silicon 
nitride is selected for the material for the first inter-layer 
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insulating film 11. 
[0063] 

Next, as shown in Fig. 4(b) , after a mask pattern 12 with 
a thickness of 1 m which is formed of Si0 2 is formed on the 
first inter-layer insulating film 11, the first inter-layer 
insulating film 11 and the silicon substrate 10 are etched 
utilizing the mask pattern 12 as a mask by a RIE process where 
etching gas is F system gas, so that a hole 13 which passes 
through the first inter-layer insulating film 11 but does not 
pass through the silicon substrate 10 is formed. Thereafter, 
it is preferable that annealing is performed for recovering a 
defect which has been occurred in the silicon substrate 10 in 
the time of the hole 13 formation. 
[0064] 

The depth of the hole in the silicon substrate 10 is 10 
urn. The total of this depth plus the thickness of the first 
inter-layer insulating film 11 is the entire depth of the hole 
13. The hole 13 is formed as a through hole finally. 
[0065] 

incidentally, such a processing may be employed that the 
silicon substrate 10 is etched to form a hole by the RIE process, 
the first inter-layer insulating film 11 is formed, and the 
first inter-layer insulating film 11, or the first inter-layer 
insulating film 11 and the silicon substrate 10 are etched to 
form the hole 13 by the RIE process. 
[0066] 

in this case, such material as Si0 2 , Al, Al 2 0 3 , or the like 
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can be used as the mask pattern used in the first etching process . 
[0067] 

Also, the process for forming the hole 13 (through hole) 
is not limited to the RIE, but a photo-etching, a wet-etching, 
a ultrasonic machining, or an electrical discharge machining 
may be applied to the forming process. Furthermore, the above 
processes may be combined properly to be used for the forming 

process. Incidentally, a process where the RIE or the 

photo-etching and the wet-etching are combined will be 

explained later. 

[0068] 

Next, as shown in Fig. 4 (c) , a Si0 2 film with the thickness 
of lOOnm and a Si 3 N 4 film with the thickness of lOOnm are 
sequentially stacked on the whole surface of the silicon 
substrate 10 to form a stacked layer insulating film 14 (a first 
insulating film) of Si0 2 /Si 3 N 4 by using LPCVD process, 
incidentally, a single layer insulating film may be used instead 
of the stacked layer insulating film 14. 
[0069] 

Next, as shown in Fig. 4(d), a metal film 15 serving as 
a metal plug is formed on the entire surface of the stacked layer 
insulating film 14 so as to have such a thickness that metal 
for the metal film overflows from the hole 13, so that the hole 
13 is filled with the metal film 15. 
[0070] 

Here, for example, a W film, a Mo film, a Ni film, a Ti 
" film or a metal silicide film of these materials may be used 
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as the metal film 15. Also, for example, CVD process, 
sputtering process or plating process may be used as a process 
for forming the metal film 15. 
[0071] 

Next, as shown in Fig. 5(e), the metal film 15 and the 
stacked layer insulating film 14 are thinned until a surface 
of the first inter-layer insulating film 11 is exposed by such 
a process as a CMP process, etch back process or the like. 
[0072] 

As a result, a structure where the metal film (metal plug) 
15 has been embedded in the hole 13 is formed. Such a structure 
can be formed even by another forming process. The another 
forming process will be explained later (Fig. 14 and Fig. 15). 
[0073] 

Next, as shown in Fig. 5(f), a multi-layer wiring 
structure 16 forming a multi-layer wiring layer is formed on 
the silicon substrate 10 together with the first inter-layer 
insulating film 11. The multi-layer wiring structure 16 
comprises metal wires (a wiring layer), an inter-layer 
insulating film, a plug and the like. Thereafter, a groove is 
formed on a surface of the multi-layer wiring structure 16 and 
a pad 17 is then formed in the groove. 
[0074] 

Fig. 6 and Fig. 7 show specific structures of a 
multi-layer wiring layer of a region of the hole 13 and a 
Iti-layer wiring layer of an element region, respectively. 



mu 
[0075] 
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A MOS transistor is formed on the element region. Also, 
in the figure , reference numeral 11a denotes a second 
inter-layer insulating film, lib denotes a third inter-layer 
insulating film, 11c denotes a fourth inter-layer insulating 
film, lln denotes the n-th inter-layer insulating film, 19a and 
2 0a denotes first metal wires, 19b and 20b denote second metal 
wires, and 2 0c denotes a third metal wire. 
[0076] 

Next, as shown in Fig. 5(g), the silicon substrate 10 is 
thinned from a back surface of the silicon substrate which is 
opposed to a surface of the silicon substrate on which the hole 
13 has been formed until the insulating film 14 on the bottom 
portion of the hole 13 is exposed. 
[0077] 

Here, thinning of the silicon substrate 10 may be 
performed by, for example, such a process as CMP, chemical 
polishing, mechanical polishing, wet-etching, plasma etching 
or gas etching, or a combination of these processes. Among 
these processes, the CMP is the most representative process, 
which is preferable. 
[0078] 

It is preferable that the step shown in Fig. 5(g) is 
performed on the condition that a selection ratio between the 
silicon substrate 10 and the insulating film 14 can be taken. 
When the step is performed on such a condition, it becomes 
possible to terminate the step automatically at the position 
of the insulating film 14. 
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[0079] 

Next, as shown in Fig. 5(h), the back surface of the 
silicon substrate 10 which is positioned on the bottom portion 
side of the hole 13 is selectively etched until the insulating 
film 14 on a side wall of the hole 13 positioned above the 
insulating film 14 of the bottom portion of the hole 13 is exposed. 
For this etching, for example, such a dry etching as CDE, RIE 
or the like, or a wet etching is employed. Incidentally, CMP 
may be employed instead of the etching. 
[0080] 

Thereafter, a damaged layer which has been occurred by 
the above etching or CMP is removed by, for example, a wet etching. 
Incidentally, the removing step is not required in a case that 
a damaged layer has not occurred. The reason why the damaged 
layer is removed is that the damaged layer influences on the 
next step for forming a Si0 2 film 18. 
[0081] 

Next, as shown in Fig. 5(h), the Si0 2 film 18 (a second 
insulating film) is formed on the entire back surface of the 
silicon substrate 10 positioned on the side of the bottom 
portion of the hole 13 by using a plasma CVD process. 
Incidentally, when a low temperature process is required, it 
is preferable that a coating film such as a SOG film or the like 
is used instead of the Si0 2 film 18. Also, when it is required 
to reduce stress acting on the silicon substrate 10, it is 
preferable that an organic film such as a polyimide film is used 
instead of the Si0 2 film 18. 
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[0082 ] 

Next, as shown in Fig. 5(i), the Si0 2 film 18 and the 
stacked layer insulating film 14 are polished using a CMP 
process until the metal plug 15 is exposed. 
[0083] 

As a result, a structure where a connection plug comprised 
by the insulating film 14 and the metal plug 15 is embedded in 
the through hole (hole 13), and the silicon region on the back 
surface of the silicon substrate 10 is coated with the Si0 2 film 
18 is completed. 



[0103] 

Fig. 9 is a step sectional view showing another process 
for forming the hole 13 . The process is a forming process where 
RIE or photo-etching and wet etching are combined 
[0104] 

First of all, as shown in Fig. 9(a), a first inter-layer 
insulating film 11 is formed on a silicon substrate 10 whose 
main plane is {100}. Next, as shown in Fig. 9(a), after a mask 
pattern 12 is formed on the first inter-layer insulating film 
11. the first inter-layer insulating film 11 and the silicon 
substrate 10 are etched using the mask pattern 12 as a mask to 
form a hole 13, with a rectangular sectional configuration. 

[0105] 

Here, as the etching, RIE, or photo-etching (photo- 
chemical etching, photo abrasion etching) is used. 
Particularly, since the photo etching has an advantage that a 
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high speed etching and a low damage etching are allowed , it is 
suitable for forming a deep hole 13 x . In a case of the 
photo-chemical etching, for example, Cl 2 gas is used as etching 
gas and ultraviolet rays are used as exciting lights. 
[0106] 

Next, as shown in Fig. 9(b), the silicon substrate 10 is 
wet-etched using the mask pattern 12 as a mask to expose {111} 
plane. As a result, a hole 13 2 with a triangular sectional 
configuration is formed. For example, KOH solution whose 
temperature is 60 to 90° is used as etching liquid. 
[0107] 

Next, as shown in Fig. 9(b), metal 21 such as Ni, Ti, Zr, 
Hf , V or the like are provided in the hole 13 2 . Particularly, 
the metal 21 is provided on the bottom portion of the hole 13 2 . 
[0108] 

Next, as shown in Fig. 9(c), the metal 21 and the silicon 
substrate 10 are caused to react with each other by heat 
treatment to form metal silicide film 22 on the silicon 
substrate 10 positioned on the lower portion of the hole 13 2 . 
[0109] 

Next, as shown in Fig. 9(d), the metal silicide film 22 
is selectively removed through etching to form a deeper hole 
13 2 . Finally, after the insulating film formation and the metal 
embedding are performed, a deep through hole can be obtained 
by polishing the substrate back surface. 
[0110] 

In this manner, by making the hole deeper in a stepping 
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manner, a deep hole can be formed easily so that a through hole 
can be formed easily. 

[Explanation of reference numerals] 

l lf 1 2 , 1 3 ... chip 

2... silicon substrate 

3... multi-layer wiring layer 

4... metal film (metal plug) 

5... insulating film 

6... pad 

7... insulating film 

7a... insulating film 

8... solder bump (connecting member) 

8d... dummy bump 

9... stacked layer wiring substrate (packaging member) 
10... silicon substrate 

11... first inter-layer insulating film 
11a... second inter-layer insulating film 
lib... third inter-layer insulating film 
11c... fourth inter-layer insulating film 
lln... nth inter-layer insulating film 
12... mask pattern 
12a... mask pattern 

13, 13^0 13 3 ... hole (through hole) 

14... stacked layer insulating film (first insulating film) 

15... metal film (metal plug) 

16... multi-layer wiring structure 
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17*.- pad 

18... Si0 2 film (second insulating film) 

19... metal wire 

19a... first metal wire 

19b... second metal wire 

2 0a... first metal wire 

2 0b... second metal wire 

20c... third metal wire 

21... metal 

22... metal silicide film 

23... conductive paste 

24... metal particles 

25... silicon film 

26... metal silicide film 

27... silicon film 

28... Ni particles 

29... nickel silicide film 

30... cap film 

31... SOG film 

32... FOX film 

33... pad 

34... metal ball 
35... substrate 
36... groove 
37... metal ball 
38... adhesive film 
39... radiating fin 
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40.,. bonding agent 

41... insulating film 

42... solder 

43... plastic tape 

44... lead terminal 

45... cap metal film 

46... cap insulating film 

47... member to be connected 

50... silicon substrate 

51... tunnel oxide film 

52 F ... floating gate electrode 

53 c ... control gate electrode 

53... inter-gate electrode insulating film 

54... source diffusion layer 

55... drain diffusion layer 

56... first inter-layer insulating film 

57... Ti/TiN stacked layer film 

58... W bit line plug 

59... mask pattern 

60... hole 

61... Si0 2 film 

62... multi-crystal silicon film 

63... Ni film 

64... bit line 

65... first wiring layer 

66... second inter-layer insulating film 
67... plug 
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68... second wiring layer 
69... polyimide film 
70... Au ball bump 
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[0 0 6 0] Iti^tt, H2ir^-TJ:5^, 

[0 0 6 1] (» 4 CDUffi^fii) 04. 12 5 

[0062] *i\ 1114 (a) £ 

SfeiO^St^o i^^y^ySSioiii^M 

ft:vy =3 5 ICS i Oa^s^v^S&lteasflMx 

St^^tftvT^So 
[0 0 6 3] 5SfcKIS 4 ( b ) \C7jk-T «fc 5 Si 0 2 ^ 
fefcSffi* 1 ^mO^^^-yi 2 «:» 1 WjgfiiJIfe 

i<7)SfH«fc»JKi i*5«tW-^y =>StSl 0Sr^s/^> 
o*> y = ^sts 1 0 ^Hii L^^?L 1 3 £ffM-f*So_[^T 

com. m 3<ojB*<oB^cfci/y o(o>: 

[0 0 6 4] i/y =r^S^l Oi^^ttSTLco^^lil 0 

ir{4Kii?Li:^So 
[0 0 6 5] &ib\ i/y^ySfilOSfRIEiti:^ 

1 i^oi:0^y 3>StEi O^rR I Ejfelc-c^y 




4 



1 J 



(7) 



U 



[0 0 6 6] fffl^-yfy^M^s 

— t Ltlt S i Oa-^A 1 -^A 1 a Os 

[0 0 6 7] TL13 (KiiTL) ^ffM^^nXK 

£fc"t?#5„ s&K, ±iajpxtt«sriiaaa^^fc j fr"c 

[0 0 6 8] Wei! 4 (c) MijW-«fc 9 ^Bt-J?£ 

10 0 nm£7)S i 0 2 31, 100 n m<D S i 3 N 4 

|RS:LPCVDi£S:fflV^THilS»C*tabr, Si0 2 /S 

5 D ft:fe\ HiffitKi4^^:, 4UI<a&ftR«: 

[0 0 6 9] 4 (d) ^^-T J: 9 teMTf?? 

irftS&JRBSi 5«r?Ll 3a»fcffiftSff£KtfeffiK^* 
LT, 7L1 3*&JRJ«1 5 -e**aitPo 
[0 0 7 0] r:t% ^JRJRl 5 i: LTtt, ^'JxtfW 
Mog, Nifll, TiR rtt^O^M^y-^^ K 

[0 0 7 1 ] (e) CMPS^ 

[0 0 7 2] ^co^^r. M3 t^JRJR {foWcf? 71 

jyi-rs (ei 1 4, ia 1 5) o 

[0 0 7 3] RULES (f) sc*w-«fc5i-. i/v^^m 

mi o±cgi^ir«isi 1 1 1 ti:#iiaisis: 

[0074] 0 6. B 7 -ttt-etb, ?L1 3 <7?««<Z> 

[0 0 7 5] gUT-fflScJ^JiMOS h7>^^^M^ 
*iT^£ 0 1 1 a l^2(Olf« 

Rk l 1 btt«3 0»fHte»IHk l l cttJB4^BIH« 

a ttfS 1 0*ftJRK*L 19b*3J:t;2 0btt»2O4I 
EiR. 2 0 c tli 3 ^SEffi^^ ITV^ 0 
[0 0 7 6] #Ct£EI 5 ( g ) J: 9 ^ 7L 1 3 <D& 

&<Dtmmi 4^»m-rs*-c, ?li 3«snfcs 



\4o 



20 
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[0 0 7 7] y 3 vStS l 0 (»ft) 

ft, «x.fi, CMP. V^yh*- 

[0 0 7 8] 1^)15 (g) ©I8f±, '>y=>V£4Rl 

t r. 5 T* g ft ft E ^ H X S £ !» T "T £ w £ ^ *T ife t ft 5 a 

[0 0 7 9] 5 (h) 9 iC N ?L1 3<£>J& 

8|S(0«&SHR 14i5 ±<D. H 1 3 OfiilSOlfitftR i 4 as 

[0 0 8 0] rcogt, JiSBaiy^>^*fcttCMPtCj: 

Bft*-t-5 0 ft*j, r<oBft*XSH:> ^^-t?**sffeCft 

^^-^ill^S i0 2 gl 8oMIgi:^f$:^ 

[0 0 8 1 ] Ikicmm (h) ^^-TJ:9Sc. ^7^C 
VDiS^fflv^, ?Li 3^JSgp«0^^vU 3>S«i 0 
60Mffi^®^S i 0 2 Kl 8 (JS2(0|fi»IR) SrJBric-T 



30 



40 



50 



5 0 ft*5. fg:?a7 p n-t:^^S*SttS»'&(wli. S iO 

[0 0 8 2] 8:1:8 5 (i) {cffk-rxo^ &mrfy? 
15S:ffflt5*"C\ CMPS»^Si0 2 il 
8. ««lfei»Bli 4^rW^-T6o 

[0 0 8 3] C^*, ftii?L (7L13) fti:«Wi 

a>o-> y ^ VSS 1 0 CORffiO V y ^ >f>Ii^ S i 0 2 

[0 0 8 4] «±j£-<fcJ: *^ffi0flgx*f±, *>y 

^ >£S l 0 o^ffiicitti/ y ^ ^S^K l 0 SrRii Uft 
?L1 3SrJB*Ufc*. SS^^>^VSS10§W 
»t5lii:«t5, Kii7L (?L13) 

[0 0 8 5] UfcdSot, *3llfeffl5ffi(-ctntf. fciO 

^ffM-r^^^ft^cDT*, ffiffi^L (TL13) ^<Stt^ 
(J68IB14, &m77?\ 5) t?ffi«>5i*ixfc« 



J 



(8) 
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13 



14 



[0086] ^%mmm<D^m\^ »^5 3^ 

[0 0 8 7] Kffi^> v' y 3 S i 0 2 HI 1 

8-C«5^S^<CV^»^iCfi, 0 5 (g) <£>x*rc\ & 

mmmmi 4*wm-rz>^tx\ nmi (?U3) a* 

[0 0 8 8] '>y = >&WL 1 0 cO»!g (tfeiS) 

5 foTSfc^b, ^^^ti— <9!t-*# < - 

[0 0 8 9] 4feJMB»<0?gricBfr^?L 1 3 SrJBfiK: 

?Ll 3£R I E^±9^Ufc«^tTtt5>:Pftia«©fc 
[0 0 9 0] ntUCcfc^ 0];trf&«E*4: LTA IE 

(a 1 <dm&i±6 6 o°c) zm^t^^^ &myy 



[0 0 9 1] :/7 ^ 1 5 

[0 0 9 2] iglC, teMrf? #15 LfcSK**- 

[0 0 9 3] H 8 ^OBrffiEl 

£ttjh- 0 wixfiias (f) (oxstrffia-rswfffiBit?* 

[0 0 9 4] HI 8 (a) f3\ *H16^ffi^SStt^7 ^S: 
[0 0 9 5] tH8 (b) tt. b ^Rl 8£W-f S 
[0 0 9 6] i-fttot. Z<Z>«3R^9^"Ctt. K«?Lrt 

[0 0 9 7] h 1 8 f*. *6»R, 

IR. FOXflg. SOGBS. HDP (High Density Plasm 

a ) -cvDfe-cMtfcs i o 2 K*if3&sfe(f 

So 



[0 0 9 8] w^J: 5 4««^7^S:fflv^r iK<fc 

[0 0 9 9] 12 8 (c) tiu * * y ^RJR 4 5 SrWi" 
[0100] AJR:^ ^l5lt Kii?L^^ 

10 ^j££ftTi>So *fc, 88 (d) 14, 

[0101] 5 ft** yy&JRBS4 5, #-^3/^ 

»«R4 6iai5, ^jr^^^i 5o^s^¥tt^-e 

[0 10 2] ffi?aT??l5*"C§5^^S/^tt»IR4 

20 Pl0l0 3] 0 9 (4. 7L 1 3 (75«lC0?B^ifeS:*-t'Xe 

9 icy h^^^v^^^m^^^^^^^So 
[0104] *i\ 09 ( a ) J: 5 £ffi* s 

{loo} co^y ^ysisi o±«csi^«ra*ft»Ri 

lSrffM-TSo ScfcHflB (a) ic*-r±5^. 
fljfeWi i±{:v^^/^-v i 2^Mtf:t, - 

30 [0 10 5] ^w-C. ^*y?->yt Ltll R I E, * 



L [0 10 6] W:BI9 (b) KSH-J: -rx9'<9 

yfy/Ut, {ill} B£Ittti$-£5o nofe*. 
40 ®rB?f^^H^Jf^?Ll 3 2 *5Jg*SnSo 

«i tttt, »6 0-9 0^KOHg$ 

[0 10 7] ^ic[5]0 (b) (c^-TJ: 3^. TLi 3 2 

tC, Ni.TUZr.Hf, V*©&« 2 1 

^gdS^So ^JS2 1^7L1 3 2 ^E^Sii 

[0108] 9(c) i^^-rj: 5 »*aatw J: 

* ^JR2 1 tis ] J ^>S«1 0 ir^SJC^itX. Ill 

50 «Mt6 0 



(9) 



15 



[0109] &IC0 9 ( d ) ^Tjk-t X 0 \£. V * 

4 KIR 2 2S:a«l«Hcrc!/^>^»*UX. <fc9«V^FL 
l 3 3 Sr«fiK-*-So ttftBl^iaJ:^*** 

[0 110] -<DJ:5^7LSraptWt-a<-*'5-^^«t 

-r. 

[ 0 1 1 2 ] HI 0 ( a ) tt, ^HJC^tm^-* h 2 3 

&mmi,tiL&, m&Wtzx <9>»®-<— * n 2 3 sr«E»fl: 

£r^LTV^ 0 ?L^<0*JMttW*^-^ K 2 3 tt. «*. 
fJCMPS$:ffl^tKt5o 
[ 0 l l 3 ] HI l 0 ( b ) I*. ^ffi^JRI**^ 24$: 

2 4S:CMPiSfe«SrfflV^-C»*-r5i:^ 

[oii4] AjRWffi^ 2 9 <D<xt> v 

[0115] Bio (c) li, 3>IK2 5S: 

*&«U jJclci/y =>R2 5 Ji^T iBS»Oi«»^4 
jR (^0?f) «r*S«Lrt:!£, JR&at-iOKfiM^J 
i: v/y ^12 5 i:S:Sl£S^"Cx ^JK^y 1M KR2 

JRi/yiM' KIR 2 6(1, Wt«CMPS»S:ffl^tl** 

[0116] ^^^^itcn^^^-^/K- 
tt^ot, aio (c) <D^m<D^. n&m<x 

yiM* KIR 3 l^MStiS- **3. ?Lrt(-3S)BW* s » 
[01171011 &JR;/7^a>$ b^SiJ^^fiK* 
[0118] *i\ BH ( a ) i-^-f- «t 51-. 7L l 3 

nyi27«t5o laH (a) (^^±5 

?Ll3W:ESlOMmg^Nie2 8 (^«^ 

[0U9]»i:@n (b) \z^-rXo\^ *MMM- 
X vU 3yg2 7 fcN i628 <!; 3rRj££-£. JLi 3 
Wc^ytrfri/V-V-J KIR 2 9SrJfJ*-t*5o ?Li3rt(c 

(i+^ft^v / y 3^R2 7*3J:VN i fi2 8tf*fcV^ 

So 

[0120] st&s^ an (c) tc^w-j; ?tc N 



10 



20 



30 



40 
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1M KJR3 0<D±M<D'£.mU%:* J ry7mz 5"CStf> 
S 0 

[0 12 1] AJR^^^SrJK^-TS^ifettrn* 

-eiciE^fc^ife (cvdS, ^^s/^isfe. ^^S^ * 

[0122] 0 1 2 BljR^v ^wflfecDJBfiE^ifeS:^ 

SSI lcoKffi^SF^UXRilTL^^bfcft. 
7^1 5S:Jg*"t"S-tlwfcSo 
[0123] *i\ 012 ( a ) KtjH" «t 5 SB*- 

i2a^^ar, si^)l»)Si i*5<fct^> 

[0124] 12 ( b ) t-^-r «fc 5 ^ s 

OGg3 lSrM5*Ufc«, ?L1 3tf^Wi«>i&**t* 
«t 5 tC^ffit- F O XHS 3 2 SrJgjsR't" S« 

[0 12 5] tfctcHl 2 (c) iCTT^i- J: 9 ^ JLl 3^ 
(OSOGI3 l*3«fctfFOXlR3 2S:W^tfCMPS* 

[0 12 6] w<Z>SL B5 (e) 5 (i) t^Lfc 

[0127] liXM 12 ( d ) i^^-r «t 5^ 1 3 
^FOXJ®3 2S:OT*.fiCDEi5fe«:fflV^"Cl»*Ufc«> 
04 (d) , 05 (e) OlS^Ii^ TLl3rt5cA: 
JRR^(b*SAJR^^l 5 Srlii^MtS 
[0128] 'H 1 3 tr^-T J: 5 

^JR^^^l 5C0^mt-^f K3 3. Au^- 
3 4 o 
[0 12 9] 01 4iaJ:t>*0i 5tC, 

& 6 £14, ^ y 3 ^Sffi 1 0 <t f4SiJC0 t w & t 

[0130] *«!Hw, &m77?i stDie&xmzi^ 

[0131] *-f . 014 ( a ) t^^-T J: 5 S i O 

2 i^45Sffi3 50^ffitc^3 GiJ&iSrtZo 

[0 13 2] ^1CP0 (a) ^^-T <t 9 ?S3 6P^(- 

^ 3 7 £il#>&tra 
[0133] ftSf-> 014 ( b ) \Z7fiiri 0 

Si^J: *}^JR*-^3 7^^i~Sr.i:tcJ:«9, ?^3 6 

[0 13 4] fticr.(0«t 9(-fc"b^D*BricS^4feR 



50 



(10) 

17 

[0 13 5] *i\ m 1 4 (c) KTjrf-J; tt* 7 
[0136] #cKI2 15 ( d ) tr^-T J: 5 >f 

tti"t*o 

[0137] fc\cm 15 ( e ) t^-r J: 5 S-s H 4 
(c) oxS^>Sf&^'>y ^^StEl OcoTLl 3rtic, 

[0138] fetcgj 15(f) 0 »«!fffl(- 

J; ^M^^l 5Sr^»S^5-i:t-ct 
^15 £r?l 1 3 rti:i£t6o 

[0 13 9] Z<D£ 5<cStEi 5t£fc&j&»CWKjS£*t 
C VD&^i: > ^Hgffi^fflv^-C, V!J3ySfilO±lc 

[0 14 0] r.C-C(*S4E3 5<Z>*t**i: L,tS i 20 

[0141] ft*3. &JRtf— /l' 3 7 ©ft*? A u * 

7^1 5Sr?R^i-5o 
[0 14 2] HT\ Au^fcttP d^O^m^— * b 

*3\ ^y i o bt±%q<ok*>x*ibz>&&L3 sxn 30 

& 9 coalite ft v\ * Hiii^fc<^ 

[0 14 3] £fc, ft|7^/^3 8*/!l^"C&:JR'7 p 7 

[0 14 4] ?Ll 3rtK*&a*£WK#Jl«:7l5ffc 

fcftv\, WfrMMI*. fl»]x.(isOG*fcliFOX>5cifS: 
17^7^1 5£*I#>iAt?o -toft, tg*aSrK{tS"& 

[0145] (sb 5 <z> jy&^flg) in 1 6 *mw<Dm 

H5 i:[^— W Itfc^ 3¥*Wft»Wfi«BS"*"5o 

[oi4 6] *mfi?Kffi-ett. m4<Dmmmm<Dms 
( i ) toxe<oK, h i 6 ( a ) [zyft-r x o > y =« 
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[0147] ^{-[11 16 ( b ) {C^-f <t 9 tC, ^g^7 

^15 (Kii^L^^SfS^^PflW) t*ffl^^8i 
SrffiH^itLfc«, M^7^i5i^ffl/<yy8i$: 

[0 14 8] w^"C\ ^JS^^^l 5 £¥&'<>? 8 t 

[0149] ^^^scoffljffijisjia^Loftyffi^flj 

[0150] fc*3, igK&JR:^ ^15 asjrii?La>p>SE 
Wi-5Ci«5fit-UTtftV\ COif-fr. 8 fi^JJ 

aySSiOtttSUii/W, s<>'78{z£%i/V = 
ylS 1 0 of5ifeS:3!i*W^|»Jhi-5 i: 5 0 

[0151] (IB 6 ^2lJ67£ffiO Bi7(t #«W<bSS 

[0152] *ni&rm<nwm^ f^h 

>3 9 ^r^ttfcr i:tc$)^ 0 :ott»7>fy3 9tt 

[0 15 3] *3Hft»ffi^J;titf, ^JS^ p ^^4io e t^ 
rt^-etS «t 9i-ft^o 

[0154] (S7 O^JS^ffi) H 1 8 tt. *^E^CD^ 

fc-5 Q ftjb\ HlO-^/u^!/^**Sg|Bi:*tj^i-5 
tt^tiHl iris]— ff-S'Srf+b'CfcSo 7a(ii 

[0 15 5] *Htt«?«g^«F»(i. fy^h h^-v-? 
[0156] fy^li tf^U i:f^^^-/0^ 

8 d^^Lxmmmc^mm^^^n.ma^mm^^ 

Ltf^^li ^ct^f-^^U 
[0 15 7] y^-^^^^8 d<DttWb Utlt 0iJ^tf 

fc. mMMXh^\ ^^-^<^^8 d irSS^ffl 

[^BS^ffM-c#, xaa«)ii*psris6ih-rswi:^-e# 



[0158] m —so-fs &tzttx*hi&mm± 
[0159] (^8 ^mfcjKffi) 0 1 9 fi. ^m<om 

[0160] Ell 6 L'fc^feftt. $tWk-?y ^15 
[C4^ffl^>^8 SrTfMUfcas, *^fi^fllXii, 

[0161] ^£0®-^^. ^>^8^'>y 0 

[0162] (35 9 <z>JMfi»?l») H20li, *mm<Dm 

[0 16 3] **3. EI l(Dv/uff>7^5|^ii:S 

y^h , 1 2 , 1 3 f£*5^t\ ^JSEIftJS 3 ^&&JR 
5, 7^y K6*iffi«»LT*>« 0 -^y^l 

[0164] HiM^ltTABr- 

>»\ 4 4f*y — KiH^Sr^LTV^o ft*5, 
TAB 7 s — V ^ffi3fe0>-*vu^ y 

[0 16 5] ^HJfiJgffiJctntf, fix^±S:Mt' 

[0166] asit^:frco8iat-e*>ntfs 020c* ufc 

[0167] (glO OHflSTKlS) HI 2 2 -EI 2 4 (1. 

[0 16 8] £1% ja»KO*j£^oT, El 2 2 (a) 
K?jH"«fc 5fc* v'!i^>'SS50i:NANDSEEPR 

ib i ^>JHRa«6J»JK5 6 zmfc-rzo 

[0169] H*. 5 1 ti h > ^StitlR. 5 2 

f te^asy— ht&m, 5 3fiy- hsisrp^^m. 5 2 



(11) ^fl^Pl 0-223833 

20 

^vrai^txv^o 3£reKf*lfi»<z>^y 

[0170] ^k\cmm ( a ) t^m-tx 0 tc, si ossa 

*ft»JBi5 6^ = v^^ h^-/uSr^Lfc«, Ti - T 
i N|gaSg5 7, WfcTy h^^7^5 8S:JBj«-r« 0 
[0 l 7 l ] ft&WKfl, £1% 

7?>fry hCVDS£S:fflv^TW(RS:^:B5{r?|?fiK-J-S 0 

T i BHoitfT i NJg££[&i;-r£ 0 

[0172] 22 ( b ) i^tct 0 ^ mi <om 

ra*fe8UB5 6 A 1 3&»lb&5-r*^'** — >5 

9 ?:ML, V5 9£-^^fr It, 

SSjR^7 jr&M&ZtiZffiVXDm 1 *>JiRBIft»JR5 6 *3 

£ tf* 1 50-200/i mX\ lOOjumXIOOM 

20 [0173] jtetcH 22 ( c ) tcm-r J: 5 dFL 6 0 rt 
^5Si0 2 i61 8r«J=RU *<£>±tcffi*JR<!: LT 
^>JP^ 5 0 0 nra^fefiv'!] 2 SrJg^Lfc 

?L6 0F^tC^:JS^7^<!r ITON i flg6 3 £i£#>iA 

[0 17 4] Sft:W^f±. J?^ 5 0 0 nm£)S i 0 2 IS 
61, ?S 500 nm<D&i£&i'}) 3>JIl6 2, Nil 
6 3Srifea5tc(K&^Lfc«. CMPffiS:ffl^-C?L6 0 
^*»*S i 0 2 H6 1 , y ^>fi!6 2. N 

i ^6 3^[^ii-5 0 

30 [0175] n i me 3(3. 0flx.ff*^ y — >fn 

6 0 Ot^ftLai-J: f9 N i -<-^ hS:«|3l$-rsr. <b 

[0176] ^twt§l 23 ( d ) [Cffk-t X 0 'tC m%l<Djj 
ffitr^oT, tfyh*6 4. ® 1 O^iEiBUH 6 5 SrJKfit-T 

[0 17 7] OT^Lfitfy %$1<D 

SE^@6 5 irftSff* 1 0 nmOT i JR. 1 0 nm 

<DT i NR. 4 0 0 nmCOA lCufll, fS40n 

40 m<D7 i Nm^mm^M^i^tzm. z<Dmmm&7* 
[0178] m~mm ( d ) {cijk-rx ? ig 2 onn 

165 <h^ig'r^S2 0lfi^Jl6 8S:JKf3ci-5o 
[0179] ^2 OBd^g 6 8 (DJfZ&Jjfetem 1 ^SS^ 

50 2 ^EjRJBti^BSLTfcSo 



(12) 
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[0180] Iklcmm ( d ) iZTjk-t X ^2 
§68 Sriv^y^v'a ^fili: lt<Z)lf J 4 5 0 n 
m<0^3ef4^>*y 4 ^ KJR6 9 ^7X"rCVDMffi 

2 6 8±{cbh?l (^vk?u %B&-t 

[0181] ftjCH2 3 (e) tr^-Ti 9^, ->ya> 
0(7)li^Ii^{:if LTN i IK 6 3£^ffi£ 

[0 18 2] I^Wlglj;, 3>S4g5 0*!>i 

[0183] ^{^BI 23(f) (r^-f-j: 9 ^2 o@£ 
1 6 8 ±(; A u ^-/Myy 7 o Lti, te^ 

S?rffl^tAu^Ay/7 0±t-^ffi 7 1 SrJKfilc-f 

[0184] flfftj^ m 2 4 (Ctj^- J: 5 fc, ^ffl 7 1 

iNig 6 3 

-^7^) 6 3<h8HRjRU ->y =>S*E5 Ol^iSrggtt 
r i: t£«fc 9 . E E P R OM© - y ^^ftg 



22 



&f 5/ ^Sr&n^ y7>t S£»-r 5 0 
[0 18 5] &*5, *Hffi?|gffi"T?M:. NANDSEEP 

*^J67Kll§fcl^«jfe;&-ffil;i «t n , NORlEE PROM 

**ISJlfcl8it-r5wi:36S-e#5 0 ^(bi^ti. EE PR 
OM, DR AMt L< tt-tcOfdlO^flE^^y SfcJi" 

tLh<Dm^t>i£b, cput^e)MstLfcA--yt 

[0 18 6] 

2) KJiftff, M< i t 1 oof y^^(Z)*ifl:S 
«*5 «t IWB fflttftJR S: Hii f 6 ftii HFL \c & JS a »e> ft 5 



SSBSrHm-Ct S <£ 5 lefts. 
[0 18 7] Sfc, ^JgPJ! (19*35 3-7) -Ctf\ ^/u 

10 [0 18 8] LfcriSoT. r^J; 

#jgi, 2) {c^-s^u^s/^arflsisKSrSia-et 

[0 18 9] Sfc. 8 -M#JS 1 2 ) X 

[0 19 0] Lfc^oT, ¥**S4Ea s ff<Tt>, 
20 9J (»*Jg3 — 7) ^5-7^ff7^i#Mif 

[affiwfli*ftKfl] 

[mi] *&m<Dtisi<D$zmBU\zvkz>^/i>^iy'7t£ 
mfcm&vmmm 

[B2] *10^^>g 2 oHWK^Sv/u^f 
8HM£fi<z>»rBia 

[0 3] ^ioia^m^i^^v/u^f-y^ 

[0 4] *IBW^»4 03lifiJKllBfr«5^u^^^ 

mm 

im7] m*m&<D&mmmm<DMct$ttt£mmm&^'f 
ffimm 

ims] mm^? y&^-tmmm 

[mi o] &Rzf7y<D{&<DMf&%fe&^mmm 
40 [mil] £Lm-7?y<D£ bKm<owi&xmz:mirmm 
m 

[mi 2] sjffi^^^cofflL^^ric^rffiSr^-rxaBfffiig 
[mi 3] ^^^y^^co^mmm^^mm 

Si^^m 

[mi 5] ffijR^v^SbtcgiJtZJ^ffiSr^-r^^X 

I8i6] ^w<Dm5<onmrm\z&&^^?-y7 
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